Recently, there has been a keen research interest in exploring the relationship between market orientation and new product development. The empirical results, however, are mixed, and this means that we do not fully understand these linkages. Furthermore, research concerning the antecedents of new-to-the-world products has focused on the study of a single product. However, it is of obvious interest for organizations to understand what drives a firm's overall performance in the exercise of developing very innovative products. In this empirical study, the authors take a component-wise approach to investigate the effects of market orientation in new-to-the-world product innovation, and examine how other variables interplay with market orientation to affect product development. Firstly, the findings show that both customer and competitor orientations, together with interfunctional coordination, are important drivers of a firm's new-to-the-world product innovation. Secondly, the results indicate that the components of market orientation are differentially moderated by a firm's innovativeness, competitive strength, and also by environmental forces.
Introduction
The pursuit of a link between organizational culture and competitiveness has spurred research on the strategic orientation of firms, and in particular, the concept of market orientation has attracted a massive interest in the last decade. A number of researchers argue the possibility that market orientation contributes to organizational performance through the new products it helps bring to market (Deshpandé, Farley, & Webster, 1993; Gatignon & Xuereb, 1997) . In fact, ensuring organizational prosperity can be considered the ultimate goal of new product development efforts (Li & Calantone, 1998; Wheelwright & Clark, 1992) . Therefore, of research interest for some time, has been whether market orientation affects product innovativeness, i.e., the degree of a product's newness.
The links between market orientation and the degree of product innovation are far from being fully explained (Gatignon & Xuereb, 1997; Lukas & Ferrell, 2000; Zhou, Yim, & Tse, 2005) . The relationship between the three components of Narver's and Slater's (1990) conceptualization of market orientation and the development of innovative products, in particular, meets very mixed findings and arguments in the literature (e.g., Atuahene-Gima, 1996; Christensen & Bower, 1996; Gatignon & Xuereb, 1997; Lukas & Ferrell, 2000; Slater & Narver, 1994) . Consequently, Zhou et al. (2005:43) have recently argued that "the central issue of whether market orientation facilitates or impedes breakthrough innovation remains unanswered". The disparate findings and contentions have led researchers to investigate how other organizational variables could possibly influence the effects of market orientation on new product innovativeness.
Thus, the goal of this article is to examine how market orientation interplays with other variables to influence the launch of new-to-the-world products, which are new to the company and new to the market. Products with a higher degree of innovation have a higher perceived sales and financial performance (Gatignon & Xuereb, 1997; Zhou, 2006) . Similarly, early entry has been associated with greater effectiveness of marketing mix strategies and greater market share (Szymanski, Troy, & Bharadwaj, 1995) , and also with higher firm survival rates (Robinson & Min, 2002) . Highly innovative products should thus contribute to a greater extent, to the overall performance of organizations.
Specifically, this research differentiates from other studies relating market orientation with product development, and thus contributes to existing theory and practice, by addressing a number of key gaps. Firstly, the focus of our study is on the factors contributing to an organization's performance in terms of new-tothe-world product innovation. In this way, we provide new insights, as the majority of past research investigating highly innovative products is concentrated on the drivers of a single innovation (e.g., Gatignon & Xuereb, 1997; Zhou et al., 2005) . It is of obvious interest for both practice and theory not just to understand the factors underlying product innovativeness, but also to appreciate those contributing to a firm's overall performance on this matter.
Secondly, we investigate how the three components of Narver's and Slater's (1990) conceptualization of market orientation influence the development and launch of new-tothe-world products, still an unresolved issue (Lukas & Ferrell, 2000; Zhou et al., 2005) .
Thirdly, we consider in our research when the expected effects of market orientation should take place, and this is important given the mixed results in extant literature concerning the relationship between market orientation and the development of highly innovative products. These mixed results suggest that the effects of market orientation may be contingent upon other variables, and this is consistent with previous studies (e.g., Baker & Sinkula, 1999) . Thus, we consider the moderating effects of a firm's innovativeness and competitive strength, on the relationship between market orientation and new-to-the-world product innovation. Several authors claim that the role of innovation has been neglected in market orientation studies (Jaworski & Kohli, 1996; Hurley & Hult, 1998) . Furthermore, the interplay between market orientation and innovation is not yet well-understood (Han, Kim, & Srivastava, 1998; Noble, Sinha, & Kumar, 2002) , and this will be particularly true in explaining product innovation. With regard to competitive strength, Burke (1984) found this to be a significant determinant of the strategic thrust of a strategic business unit. However, investigations on product development have failed to incorporate its potential effects. Furthermore, we investigate how environmental conditions moderate the effects of the market orientation components on the development of new-to-the-world products. Lukas and Ferrell (2000) conclude that new studies should explore how environmental forces interplay with market orientation to influence different types of product innovation. We expect that the moderating effects of firm innovativeness, competitive strength, and environmental forces will help explain some of the contradictory findings in the literature.
Conceptual model and hypotheses
New product development and market orientation. Innovation is the adoption of ideas concerning processes, products, systems, or devices, that is considered new by the adopting unit (Damanpour, Szabat, & Evan, 1989; Garcia & Calantone, 2002) . Product innovation, in turn, is "new products or services introduced to meet an external user or market need" (Damanpour, 1991:561) . The degree of product newness can either be measured from the firm or customer perspective. Following the taxonomy created by Booz, Allen, and Hamilton (1982) , which is frequently used in marketing research (e.g., Lukas & Ferrell, 2000; Olson, Walker, & Ruekert, 1995) , new products can be classified in four categories. New-to-the-worldproducts are new both to the market and the firm. At the other extreme, there are product modifications, which replace existing products with just a few changes, being therefore familiar to both the firm and the market. In between, there are line extensions and me-too products. Consequently, new-to-theworld products entail the largest degree of newness, and product modifications the lowest degree of newness, both to the firm and to the market.
In this work, our concern is with the determinants of products with a high degree of innovation, given their larger implications for firm performance. In particular, this study focuses on a firm's overall new-to-the-world product innovation which, consistent with the above conceptualizations, we define as a firm's introduction of new-to-the-world products in the marketplace.
We thus depart from the majority of past research investigating the determinants of highly innovative products, which has concentrated on a single product (e.g., Zhou et al., 2005) . It seems logical to consider how market orientation, a general strategic orientation, affects the innovativeness of a firm's overall product development outputs. From a managerially and theoretical point of view, a major concern is the development of individual products, but also the range of products under development (Wheelwright & Clark, 1992) . Furthermore, it is quite plausible in theory that the true effects of market orientation can be more closely ascertained in relation to a general product innovation proficiency rather than to the characteristics of a particular product, the reason being that these are more likely to result from more idiosyncratic influences, and this may, to some extent, obscure the role of such a strategic orientation. Considering that the risk associated with the development of highly innovative products is a force that drives companies to invest in less innovative products, our research goal is in line with claims that firms must build the organizational structure that supports the need for having a larger number of breakthrough projects in their portfolio of new products under development (Wind & Mahajan, 1997) .
Evidence of the role of market orientation in fuelling new products with a high degree of innovation is mixed. Drawing upon previous research, Narver and Slater (1990:21) defined market orientation as the organizational culture "that most effectively and efficiently creates the necessary behaviors for the creation of superior value for buyers and, thus, continuous superior performance for the business". Narver and Slater consider that market orientation embraces three components: customer orientation, competitor orientation, and interfunctional coordination. Customer and competitor orientation concerns the activities involved in the collection of information about buyers and competitors and in its dissemination throughout the firm. Interfunctional coordination involves the coordination of efforts organization-wide to create superior value for buyers, based on the information acquired about customers and competitors.
A significant number of studies claim that a market-oriented culture and behavior generate superior product innovation and new product performance (e.g., Deshpandé et al., 1993; Kohli & Jaworski, 1990; Slater & Narver, 1994) . However, some argue that the adoption of the marketing concept fosters imitations and restrains the development of breakthrough innovations (Bennett & Cooper, 1981; Christensen & Bower, 1996; Voss & Voss, 2000) . Consequently, we still do not understand very well, the links between the components of market orientation and product innovation. Following previous research (e.g., Noble et al., 2002; Shamsie, Phelps, & Kuperman, 2004; Zhou, 2006) , we consider how other organizational factors, namely firm innovativeness and competitive strength, and also environmental forces, might interplay with the market orientation components to affect a firm's product innovation.
Firm innovativeness can be seen as an organization's inclination to "engage in innovative behavior" (Auh & Menguc, 2005:250) . Hurley and Hult (1998) consider it a measure of an organization's orientation towards innovation. This is a facet of organizational culture that reflects the extent to which the firm is open to new ideas, accepts and stimulates novel approaches to market needs, stimulates ideas that challenge current practices and assumptions, fosters risk-taking and a proactive attitude. Therefore, the degree of innovativeness is likely to determine when market information results in innovative or incremental products, and this suggests a moderating role for firm innovativeness. This perspective differs from some previous studies, which have considered firm innovativeness as a mediator of the market orientation effects. However, the findings of such studies have been mixed (e.g., Hult, Hurley, & Knight, 2004; Noble et al., 2002) .
The marketing literature has been lately emphasizing the fact that market orientation should be conceived hand in hand with an innovation strategy (Han et al., 1998; Hult & Ketchen, 2001) or an entrepreneurial spirit (Baker & Sinkula, 1999; Slater & Narver, 1995) . Han et al. (1998:41) , for example, argue that "formulating an innovation strategy to complement the firm's market orientation strategy should provide a more coherent and comprehensive road map for organizations to follow". This suggests that innovativeness can be considered another orientation side by side with market orientation, and this conforms with Hult and Ketchen (2001) . In fact, just because a firm is market-oriented, does not necessarily imply that it will be more innovative. Evidence from several organizations points in this direction. Motorola and Yahoo! are two major organizations that are certainly oriented towards customers' needs, and that are also concerned with competitors. However, it seems that the extent to which their concern with customers and, more broadly, the market information they have, is linked with organizational performance, is contingent upon each firm's degree of innovativeness. The failure of the ambitious Iridium project in 1998 affected Motorola's confidence. The appointment of a new chief in early 2004, however, was instrumental in building an atmosphere of risk-taking and innovation which now seems to be paying off, with Motorola regaining lost ground with the launch of innovative mobile handsets that competitors have been emulating (Anonymous, 2006a) . Yahoo! seems to be slow, cumbersome, and more risk averse, and this may help to explain why the firm is lagging behind in online advertising sales and in market value (Anonymous, 2006b) .
In summary, this evidence points to innovativeness as a distinct fact of organizational life that may or may not co-exist with a market orientation. Furthermore, it suggests that the effects of a market orientation when the firm has a higher innovativeness will be different from those when the company is less innovative. This evidence might also explain the mixed findings concerning the mediating role of firm innovativeness.
According to Burke (1984:347) , competitive strength "is an indication of the business unit's advantages or position in the market vis-a-vis major competitors and its ability to compete". Competitive strength "captures the importance of competitors and customers in determining that position" (p. 346), and thus, it has an apparent explanatory power over performance. However, studies on new product development, namely those investigating the linkages between market orientation and product innovation, have not considered its potential explanatory power. We thus consider its moderating effects. Hult and Ketchen (2001) consider that the distinguishing feature of market orientation "is system-wide attention to markets" (p. 901) and that this is not enough to build a 'positional advantage' or to make a firm uniquely competitive. Dickson (1992) , for example, argues that firms have differential implementation abilities, which are crucial for competitive advantage: "Companies that are very good at implementing (getting things done) have an inherent competitive advantage. They are able to change and adapt faster than other companies" (p. 71). Dickson also points out that firms with more resources, with a larger market share, or that move more quickly, can have a higher impact on market dynamics. Competitive strength captures the way the firm systematically moves around in its environment, and the extent to which it stands out from the crowd. Consequently, and regardless of the market orientation or even of innovativeness levels, competitive strength can be an important factor determining when market orientation leads to the introduction of innovative products in the market.
Finally, several studies have reported that the environment moderates the success of new product introduction and the effectiveness of different strategic choices or orientations associated with new product development (Gatignon & Xuereb, 1997; Li & Calantone, 1998; Lukas & Ferrell, 2000; Zhou, 2006) . Following contingency theory, the effectiveness of strategies is not universal to organizations and environmental conditions. Consequently, strategic decisions must consider and be adapted to the environment (Ginsberg & Venkatraman, 1985) . Technological turbulence and competitive intensity have been frequently considered in new product development studies (e.g., Gatignon & Xuereb, 1997; Li & Calantone, 1998; Zhou, 2006) and, therefore, we explore their effects. Technological turbulence is the extent to which the industry is characterized by rapidly changing technologies (Kohli & Jaworski, 1990) , whereas competitive intensity is the extent to which companies face competition over the output market resources they need to live and grow (Achrol & Stern, 1988; Aldrich, 1979) . Consistent with previous research (e.g., Atuahene-Gima, Li, & De Luca, 2006; Han et al., 1998) , we only predict moderating effects for these environmental forces. The conceptual framework that guides our research is depicted in Fig. 1. 
Market orientation and new-to-the-world product innovation
Following past studies (e.g., Gatignon & Xuereb, 1997; Han et al., 1998; Li & Calantone, 1998; Lukas & Ferrell, 2000; Noble et al., 2002) , we take a component-wise approach in the investigation of the links between market orientation and product development. That is, we disentangle the effects of the market orientation components on new-to-the-world product innovation. Li and Calantone (1998) consider that each component has its own locus of interest and that each involves different cognitive activities. We first develop the hypotheses concerning the main effects. In the presence of moderating effects, the main effects should be interpreted as the predictor effects at the average level of the moderating variables.
Customer orientation
A number of authors argue that an over-reliance on customer feedback impacts negatively on the degree of product innovation (Bennett & Cooper, 1981; Christensen, 1997; Christensen & Bower, 1996) . Christensen and Bower (1996:198) , for example, contend that many large organizations fail because "they listen too carefully to their customers -and customers place stringent limits on the strategies firms can and cannot pursue". Underlying this claim is the idea that frequently, customers do not know how their needs will evolve and how certain technologies may impact on the satisfaction of their needs. Therefore, it is reasoned that managers, based on customers' feedback, are forced into developing new products that are similar to existing ones.
The idea that customer orientation may impact negatively on product innovation derives, partially, from a too-narrow understanding and implementation of what a customer orientation means. In fact, it has been recognized by many authors (e.g., Han et al., 1998; Kohli & Jaworski, 1990; Narver & Slater, 1990; Slater & Narver, 1998 ) that being customer-oriented goes far beyond simply listening to customers. It also involves an understanding of how the future needs of customers will evolve and of how the organization can satisfy them. In this context, we propose the following:
H1. Customer orientation has a positive effect on new-to-theworld product innovation.
Competitor orientation
It has been argued that too much focus on competitors is likely to obscure opportunities for differentiation, and to deflect attention from changes in market segment structures and customer needs, thus reducing the development of innovative strategies and leading to the emulation of competitors' strategies (Day & Wensley, 1988) . In a product setting, this would imply that a too-strong competitor focus would preclude the development of breakthrough products, leading instead to the development of me-too-products. Other authors (e.g., Bennett & Cooper, 1981; Hayes & Abernathy, 1980 ) also concur with this argument, asserting that concern with competitors' activities presents imitation as an attractive source of product innovation, as it minimizes risks, and development and launching costs. In this context, Lukas and Ferrell (2000) observed that a competitor orientation was negatively related with the development of new-to-the-world products.
However, and following Narver and Slater (1990:21) , we consider that competitor orientation comprises the analysis of current and potential competitors, and this includes "the total set of technologies capable of satisfying" present and future customers' Fig. 1 . A conceptual framework of market orientation, innovativeness, competitive strength, environmental forces, and new-to-the-world product innovation.
needs. In this sense, scanning competitors can help an organization to identify emerging substitutes, the speed with which substitute technologies will disseminate, and the timing of technological shifts (Zahra, Nash, & Brickford, 1995) . Zahra and colleagues note that this information can be incorporated into planning R&D, in determining the timing of market entry, and selecting an appropriate positioning for an organization's technologies, concluding that even though technological forecasting "cannot guarantee the continued success of the pioneer, it does assist in predicting possible paths of technological change and the technological implications" (p. 24). Furthermore, without competitor knowledge, managers cannot identify the best courses of action to protect or enhance their current position (Day & Wensley, 1988) . Given the mixed evidence, we predict the following:
H2. Competitor orientation has a positive effect on new-to-theworld product innovation.
Interfunctional coordination
Following Narver and Slater (1990) , interfunctional coordination entails the collaboration of different functional units that put aside functional interests in the pursuit of organizational goals. The process of interfunctional coordination fosters communication, collaboration, cohesiveness, trust, and commitment between different functional areas (Auh & Menguc, 2005) , and this is claimed to promote the extent of product innovation (Gatignon & Xuereb, 1997) . Indeed, integration fosters the amount of ideas, facilitates their internal dispersion, and this also spurs their cross-fertilization (Aiken & Hage, 1971; Zahra et al., 1995) .
Additionally, selling a new technology requires interfunctional collaboration to solve technical and market issues and to achieve speed (Zahra et al., 1995) . Li and Calantone (1998:16) state that a firm with a better interface between marketing and R&D "is able to realize its technological capability more efficiently than its competition by identifying innovative product features desired by the market", enhancing new product advantage. In fact, several studies have corroborated the link between coordination and innovation (see Damanpour, 1991) .
However, the results obtained in other studies do not lend much support for a positive link. Lukas and Ferrell (2000) observed that coordination was not related to the development of new-to-theworld products, and Gatignon and Xuereb (1997) observed a limited role for it. Lukas and Ferrell advanced the possibility that as the number of units involved increases, the level of organizational stress is also likely to increase, and that one way of overcoming such is to avoid unfamiliar, more innovative, projects. Another reason is that because interfunctional coordination involves the accommodation of disparate views (Auh & Menguc, 2005) , very innovative ideas may lose their 'innovation' in consequence of the compromises that are undertaken under the coordination efforts. Auh and Menguc add that interfunctional coordination may backfire by homogenizing the pool of talents, limiting innovativeness. Despite this last evidence, we offer the following:
H3. Interfunctional coordination has a positive effect on newto-the-world product innovation.
Firm innovativeness
A firm oriented towards innovation values change, and encourages risk-taking and creativity, making employees feel less threatened when risking efforts into new areas. Thus, managers are more likely to be open-minded and think outside the box, generating breakthrough rather than incremental concepts (Zahra et al., 1995) . Damanpour (1991) , in a metaanalysis, concludes that attitude towards change is systematically related to the introduction of innovations. Hurley and Hult (1998) also observe that innovativeness contributes to a firm's capacity to innovate, that is, to implement new ideas, processes or products. Based on this evidence, we suggest:
H4. Firm innovativeness has a positive effect on new-to-theworld product innovation.
Competitive strength
According to the resource-based view (Barney, 1991) , firms that are highly competitive base their advantages on resources and skills that are difficult to replicate, and seek to anticipate the resources and skills that fit expected changes in technologies, consumers, regulations, competition and social values. Consequently, they will be among the first to identify trends in consumers' needs and to take advantage of new technologies to promptly satisfy value creation opportunities. Furthermore, highly competitive firms continuously scrutinize their environment, not only to anticipate but also to shape the evolution of the markets in which they play. This implies that these companies are likely to seek and benefit from first-mover advantages in launching truly innovative products.
Hence, these companies "fundamentally change the game in ways that disadvantage incumbents -devising novel approaches to market entry, advantage building and competitive warfare … the goal is not competitive imitation but competitive innovation" (Hamel & Prahalad, 1995:37-38) . Therefore, we propose the following:
H5. Competitive strength has a positive effect on new-to-theworld product innovation.
Moderating effects
2.4.1. Market orientation and firm innovativeness Menon and Varadarajan (1992) contend that cultures supporting innovation foster the sharing and utilization of information. Therefore, customer and competitor knowledge is likely to yield greater product innovation when a firm has an innovation-oriented outlook. The argument is that managers are more likely to use this information in more creative ways, thus yielding greater product innovativeness. The effects of coordination should also be strengthened, as the negative effects that may be associated with coordination, including stress, resistance to major changes, and the accommodation of different points of view, are likely to be lower when there is an organization-wide openness to new ideas and practices. Consequently, we propose the following:
H6a. Firm innovativeness strengthens the positive effects of customer orientation on new-to-the-world product innovation.
H6b. Firm innovativeness strengthens the positive effects of competitor orientation on new-to-the-world product innovation.
H6c. Firm innovativeness strengthens the positive effects of interfunctional coordination on new-to-the-world product innovation.
Market orientation and competitive strength
Because of the nature of their resources and capabilities, and also their strategic marketing positioning, highly competitive firms are more likely to take advantage of the market intelligence they gather, and this should spur their innovation activity. Furthermore, the effects of coordination should be strengthened. Organizations with such a market positioning are more likely to use interfunctional coordination to solve technical issues and accelerate the product development process, thus enhancing their ability to be the first in the market with new products. We therefore propose the following:
H7a. Competitive strength enhances the positive effects of customer orientation on new-to-the-world product innovation.
H7b. Competitive strength enhances the positive effects of competitor orientation on new-to-the-world product innovation.
H7c. Competitive strength enhances the positive effects of interfunctional coordination on new-to-the-world product innovation. Kohli and Jaworski (1990) argue that in these turbulent environments, being customer-focused is less important because many innovations are developed by R&D personnel who frequently work outside the industry where it disseminates. Jaworski and Kohli (1993) add that through technological innovation, firms may develop competitive innovations, lessening the link between market orientation and performance. Notwithstanding, Day and Wensley (1988) argue that in such environments, customer interaction provides a direction for product development efforts. Narver and Slater (1990) also note that these environments provide more opportunities for creating value to customers, and this would pave the way for the introduction of innovative products. The link between competitor orientation and product innovation is also likely to be intensified in these environments because competitor intelligence will provide warnings about whether competition can use opportunities created by an emerging technology to improve new product development (Li & Calantone, 1998) .
Market orientation and technological turbulence
Technological turbulence is a source of uncertainty (Pfeffer & Salancik, 1978) , as it makes it more difficult to specify in advance the technologies that will prevail and the timing of technological shifts. This type of uncertainty can paralyze strategic planning because decision-makers will spend more time discussing how the environment will evolve, assessing the impact on the organization, and developing different courses of action. Anderson, Day, and Rangan (1997:63) state that in fast changing environments, "there is no time for exhaustive forecasting and analysis, and it is difficult to pin down means-ends relationships and forecast outcomes". In technologically-turbulent environments, rapid decision-making seems to be a necessity. As coordination is a time consuming process, we expect technological turbulence to have a detrimental effect on the relationship between coordination and new-to-the-world product innovation. Therefore, we offer the following:
H8a. Technological turbulence enhances the positive effects of customer orientation on new-to-the-world product innovation.
H8b. Technological turbulence enhances the positive effects of competitor orientation on new-to-the-world product innovation.
H8c. Technological turbulence weakens the positive effects of interfunctional coordination on new-to-the-world product innovation.
Market orientation and competitive intensity
In competitive environments consumers can choose from a wider pool of offers in the market. Consequently, monitoring customers' needs becomes more important to ensure that customers do not select competing alternatives (Kohli & Jaworski, 1990) . A stronger focus on competitors is likely to be required, as this helps in identifying what customers want, and in anticipating changes in competitors' product strategies. With regard to coordination, competitive intensity is likely to mitigate its relationship with product innovation, the reason being that competitive environments require fast decisionmaking, and coordination, and because of its consensus decision style, it is likely to hinder responses to competitive developments. We therefore propose the following:
H9a. Competitive intensity enhances the positive effects of customer orientation on new-to-the-world product innovation.
H9b. Competitive intensity enhances the positive effects of competitor orientation on new-to-the-world product innovation.
H9c. Competitive intensity weakens the positive effects of interfunctional coordination on new-to-the-world product innovation.
Research methodology

Sample selection and data collection
The setting for the study is the Portuguese economy, which has a small internal market and relatively small firms. It is, however, a very open economy. Consistent with previous research (e.g., Gatignon & Xuereb, 1997; Zhou, 2006) , the authors used as a sample frame, a commercial list of the largest 500 Portuguese companies. To guarantee the reliability of information, only those companies that have provided income and balance sheets could be included in the ranking. Additionally, this list excludes financial services and holdings. The ranking was based on firm sales, and includes a diversity of industries, such as chemicals, agriculture, pulp and paper, telecommunications, food distribution, and hotels. This diversity contributes to the generalization of findings. The companies on this sample frame had an annual average sales volume of approximately €151 million, but 70% of the firms had sales only up to €100 million. The average number of employees is 555, but the majority of firms (75.8%) have up to 500 employees.
Of the 500 self-administered questionnaires that were mailed, 16 were returned as 'undeliverable'. This mail survey was followed by phone calls to stimulate the response rate. We received 101 filled questionnaires, which, because of incomplete data resulted in 89 questionnaires for analysis. This yielded a net response rate of 18.4%, which compares favorably with other studies (e.g., Atuahene-Gima & Evangelista, 2000; Gatignon & Robertson, 1989; Gatignon & Xuereb, 1997) . The questionnaires were sent to marketing directors, who have been shown to be key informants concerning new product development (Gatignon & Xuereb, 1997; Han et al., 1998) . The respondents typically hold marketing responsibilities, but there were also many respondents with business development and board level responsibilities. Regarding firm size, the responding firms closely match the sample frame in terms of number of employees. In respect of sales breakdown, of the 85 firms responding, 54.7% obtained 95% or more of their sales from goods, whereas 38.4% obtained at least 95% of sales from services. No systematic differences were found between early and late respondents.
Measures
For collecting the data we relied on a structured questionnaire. The constructs' measures were derived from existing literature. For measuring each of the market orientation components we considered the market orientation scale developed by Narver and Slater (1990) , since that has been widely adopted. Firm innovativeness was measured with three items taken from Hult, Ketchen, and Nichols (2002) . The measures for technological turbulence, and competitive intensity were taken from Jaworski and Kohli (1993) . These scales were measured on a seven-point scale (1-strongly disagree, 7-strongly agree). The measure for competitive strength is derived from Burke (1984) , and asked managers how they rated the organization against competitors on five items. This scale was also measured on a seven-point Likert scale (1-much lower, 7-much higher).
Finally, we considered two items for measuring the firm's new-to-the-world product innovation. Lukas and Ferrell (2000) assessed the extent of product innovation by simply asking the number of products each SBU introduced in the market in the past three years for each category of product innovation. For new-to-the-world products they provided the description "number of new-to-the-world products (products new to your organization and new to your market)". In the belief that product innovation can be more appropriately described on a continuum, and with a multi-item scale, we asked managers to indicate, relative to competitors and to the last two years, how they rated on a seven-point scale (1-poor, 7-excellent) the "number of completely new products (products new to your company and new to your market) launched in the market", as well as the "degree of innovativeness of the products launched in the market". Details of the scale's items are presented in the Appendix A.
Measurement analysis
To examine and ensure the psychometric properties of the scales used in this study, the measures were submitted to a number of procedures. Firstly, we conducted preliminary data analysis, including item-to-total correlations and exploratory factor analysis for each scale, to identify ill-fitting items and uni-dimensionality. Each scale's items were then subject to onefactor confirmatory analysis, which further indicated the unidimensionality of each scale. Given the limited sample size, and also in an attempt to test construct convergence within maximally-similar sets of constructs, we subsequently divided the variables into three related groups for further construct validity examination with confirmatory factor analysis (CFA) (for a similar strategy see Baker & Sinkula, 1999; Hult et al., 2004) : the three components of market orientation, the two environmental factors, and a third group that contained firm innovativeness, competitive strength, and new-to-the-world product innovation.
Considering the market orientation components, the threefactor CFA indicates that the hypothesized model does not fit the data well ( . Improvement of the model could be obtained by eliminating some items, but this would lead to scales with only a few items, thereby limiting their capacity to capture the domain of the respective constructs. In some previous research using the conceptualization of Market Orientation by Narver and Slater there were also measurement issues. Narver and Slater (1990) , for example, found a strong correlation between the three market orientation components, and also obtained a onefactor solution in exploratory factor analysis for the items of the three components, and thus ended aggregating these components. Given this background, it seems in this case acceptable to introduce correlated errors, and we have subsequently introduced four. The resulting fit statistics are as follows: χ 2 = 92.91, df = 58, p = .002; GFI = .88; TLI = .93; CFI = .95; RMSEA = .08. All items have loadings in the appropriate latent construct that are highly statistically significant, thereby demonstrating convergent validity. The magnitude of the corresponding residuals and modification indices is low, thus providing further evidence of unidimensionality. The composite reliability exceeds in all cases the .7 level, thus indicating a high degree of internal consistency. The average variances extracted exceed the common .5 cut off, except for interfunctional coordination. However, some authors (e.g., Hatcher, 1994) consider that minimum to be conservative.
The two environmental factors are also represented satisfactorily by a two-factor CFA (χ 2 = 31.84, df = 19, p = .03; GFI = .91; TLI = .90; CFI = .93; RMSEA = .09). The items had statistically significant loadings, indicating convergent validity. The composite reliability of the two constructs also meets the .7 level. Of these two constructs, only competitive intensity has an average variance extracted below .5.
The three-factor CFA for the last set of variables, firm innovativeness, competitive strength, and new product innovation, also fits the data satisfactorily (χ 2 = 44.06, df = 32, p = .08; GFI = .91; TLI = .94; CFI = .96; RMSEA = .07). The composite reliability of the three constructs meets the .7 threshold. The convergent validity of each of these scales was indicated by the large standardized loadings that were all highly significant (p b .01). The average variances extracted meet the .5 threshold, except for competitive strength. In summary, the measurement scales tend to meet the accepted standards for internal consistency and convergent validity. As to discriminant validity, all of the construct inter-correlations are significantly different from 1, and the squared correlation between any two constructs is less than the respective average variances extracted (Fornell & Larcker, 1981) . Table 1 reports univariate statistics, zeroorder correlation coefficients, composite reliabilities, and average variances extracted for the measurement scales.
Results
Model estimation was conducted using hierarchical multiple regression. Prior to model estimation, however, we meancentered the independent variables to reduce the multicolinearity resulting from the presence of multiplicative terms in the model (Aiken & West, 1991) . A step-down approach, which Aiken and West (1991) recommended for exploratory studies with higher order terms, was adopted. Hence, model estimation began with the full model, and step-by-step, the non-significant interaction terms were removed. The latter's effect is to increase the standard errors of the regression coefficients, which makes it more difficult for the significant true effects to emerge (Aiken & West, 1991:103) , and this will be particularly evident with smaller samples. This model estimation approach also complies with the parsimony principle, according to which, higher order terms should be introduced only if they significantly improve explanation beyond that provided by their lower order terms (Aiken & West, 1991; Kleinbaum, 1994; Tate, 1984) . The results of the final model, which comprise all main effects and the significant interactions, are presented in Table 2 . The largest variance inflation factor is 3.2, and the largest condition index is 5.6. These values are well below the threshold of 10 and 30, respectively (Hair, Anderson, Tatham, & Black, 1998) , thus indicating no major problems of multicolinearity. The White's test for heteroscedasticity was not significant (p N .10), and the residuals were normal. Finally, the estimated model explains a significant amount of variance (F = 4.81, p b .000; R 2 = 45.5%; adjusted R 2 = 36%), comparing quite favorably with other studies (e.g., Atuahene-Gima et al., 2006; Gatignon & Xuereb, 1997; Lukas & Ferrell, 2000) . Also noteworthy is that the inclusion of the moderating effects increases the R 2 by 13.4%, and this is statistically significant (p = .01).
Hypothesis 1 predicted that customer orientation was positively related with new-to-the-world product innovation, and the results support this prediction (b = .51; p = .00). Competitor orientation exhibits a significant positive association with product innovation (b = .26; p = .05), thus supporting Hypothesis 2. Hypothesis 3 predicted a positive relationship between interfunctional coordination and product innovation, but is not supported (b = −.14; p N .10).
Firm innovativeness also has no direct effect on new-to-theworld product innovation (b =.20; p N .10), thus not supporting Hypothesis 4. Similarly, the results fail to support Hypothesis 5, which predicted a positive relationship between competitive strength and new-to-the-world product innovation (b =.10; p N .10).
Hypothesis 6a predicted that firm innovativeness would strengthen the effects of customer orientation. Table 2 reveals a significant interaction effect in the hypothesized direction (b = .52; p = .00). Hypothesis 6b also predicted that innovativeness would enhance the effects of competitor orientation but we obtained a significant negative effect, indicating instead an attenuation of the relationship (b = − .46; p = .00). We also predicted that firm innovativeness would enhance the positive effects of interfunctional coordination, but no significant interaction effect emerged (p N .10).
Competitive strength moderates the effects of some of the market orientation components. According to Hypothesis 7a, competitive strength should enhance the effects of customer orientation, but the results failed to support this prediction (p N .10). We also predicted in Hypothesis 7b that competitive strength would enhance the effects of competitor orientation, and this was supported (b = .28; p = .02). Hypothesis 7c posited that competitive strength would enhance the effects of interfunctional coordination. We obtained a significant negative interaction coefficient (b = − .37; p = .02), thereby contradicting Hypothesis 7c.
Hypotheses 8a and 8b predicted that technological turbulence would enhance the effects of customer and competitor orientation, respectively, and 8c considered that technological turbulence would attenuate the effects of interfunctional coordination. None of these hypotheses received support (p N .10). However, technological turbulence was detected to exert a positive main effect on product innovation, and this was unexpected (b = .30; p = .00).
Finally, the results indicate that competitive intensity enhances the positive relationship between customer orientation and new-to-the-world product innovation (b = .38; p = .00), and this supports Hypothesis 9a. Hypothesis 9b predicted that the effects of competitor orientation would be enhanced in highly competitive environments, but the results failed to support it (p N .10). The estimated model also reveals that competitive intensity decreases the effect of interfunctional coordination on product innovation (b = − .21; p = .04), and this conforms to Hypothesis 9c. Table 3 summarizes the results of hypotheses testing.
We have run two additional regression models to more precisely identify the role of the proposed moderating variables. Considering the procedure suggested by Sharma, Durand, and Gur-Arie (1981) , we have initially developed a model with just the three market orientation components. Consistent with the overall model that we develop and test, only customer and competitor orientation were significantly associated with newto-the-world product innovation. Subsequently, we ran an additional model now also including firm innovativeness, competitive strength, and the environmental moderators. Also consistent with the overall model, we only obtained significant coefficients for customer and competitor orientation, and for technological turbulence. In summary, firm innovativeness, competitive strength, and competitive intensity appear to be pure moderators. We subsequently discuss the findings concerning the main and the moderating effects. To facilitate interpretation of the moderating effects, we followed the procedures recommended by Aiken and West (1991) and graphically depicted the interactions (see Fig. 2 ). With the help of the estimated equation, the score for new-to-the-world product innovation was estimated for low and high levels of the variables involved in each interaction. Low was defined as one standard deviation below the mean, and high as one standard deviation above the mean (Aiken & West, 1991) . In estimating these scores, the effects of the other variables were kept constant at their average levels that, following the centering procedure, are zero. Then, a graph was created using the estimated scores, which were connected by lines.
Discussion
Main effects
Our study contributes to current literature in a number of areas. The findings extend to what is appreciated about a firm's overall performance in the field of product innovation, the idea that a customer orientation is important to fuel overall new-tothe-world product innovation. The conditional effect we obtained for customer orientation concurs with Lukas and Ferrell (2000) . Li and Calantone (1998) also observe that customer knowledge is related with new product advantage. However, these results run against findings and arguments that customer orientation may restrain product innovativeness (e.g., Christensen, 1997; Christensen & Bower, 1996; Gatignon & Xuereb, 1997) . The consideration of moderating effects offers a possible explanation for these mixed findings, as this study suggests that the effects of customer orientation depend upon systematic differences on other firm and market characteristics.
The main effect for competitor orientation also indicates that this orientation can be helpful for new-to-the-world product innovation, and this is consistent with Li and Calantone (1998) , who found that competitor knowledge is associated with new product advantage. Competitor knowledge enables the identification of the total set of technologies available and under development, and also the spotting of trends in consumer behavior, and this is likely to foster new-to-the-world product innovation. Our finding, however, goes against some contentions in extant literature indicating that a competitor focus can lead to the development of me-too, rather than breakthrough, products. In fact, our finding apparently collides with that of Lukas and Ferrell (2000) , who observed that competitor orientation negatively affects the introduction of new-to-theworld products. Lukas and Ferrell have only considered the three components of market orientation, whereas we have considered additional explanatory variables, and several moderating effects. Notwithstanding, our approach accommodates the finding from Lukas and Ferrell, as it shows that, under certain circumstances, competitor orientation may have a detrimental effect on product innovation (please see the section below on the moderating effects). Another possible explanation for the contradictory findings and positions in the literature concerns the level of analysis. Many studies investigate the determinants of the innovativeness of a single new product. It is possible that the innovativeness of a single product might be constrained by a focus on competitors. However, at a firm level, this knowledge may have positive effects on new-to-the-world product innovation because such knowledge may be used across different product lines to revamp product development portfolios. Finally, the results of this study suggest that a complementary explanation for the mixed positions and findings in the literature concerning competitor orientation, is that its effects are dependent on other variables.
In summary, the results associated with the main effects conform with claims that market knowledge competence is a core organizational competence (Hamel & Prahalad, 1995; Sinkula, 1994) , and that market knowledge is a strategic asset (Glazer, 1991) .
Contrary to expectations, the main effect of interfunctional coordination on a firm's capacity to introduce new-to-the-world products is not significant. Other studies also provide limited evidence or no evidence at all for its impact on product innovativeness (e.g., Gatignon & Xuereb, 1997; Lukas & Ferrell, 2000) . However, a consistent body of research has found that the integration of marketing and R&D increases the success of new products (e.g., Atuahene-Gima & Evangelista, 2000; Li & Calantone, 1998; Song & Parry, 1992) . A possible explanation for the absence of a main effect is that what is particularly important is the integration between marketing and R&D, and not integration across the board, as is conceived in the market orientation literature. As the number of departments involved in coordination increases, the negative effects of coordination, which include the compromising and homogenization of talents are likely to increase (Mukhopadhyay & Gupta, 1998) , thus reducing the extent of new-to-the-world product innovation. The current study also suggests that, an alternative explanation for the lack of a significant main effect and also to the mixed findings in the literature, is that the effects of coordination depend upon other contextual variables. Finally, the absence of a main effect for interfunctional coordination can also be attributed to the relatively low average variance extracted of this measure.
The results indicate that firm innovativeness and competitive strength are pure moderators. This contrasts with some prior studies in which firm innovativeness, in particular, is considered a mediator variable (e.g., Hult et al., 2004) . Notwithstanding, our results concur with studies which considered innovativeness alongside the market orientation components (e.g., Hult & Ketchen, 2001) , and with those that obtained a rather limited role for innovativeness as a mediator (e.g., Han et al., 1998; Noble et al., 2002) . Thus, our results contribute to the alternative view of innovativeness as a moderator variable. Hurley and Hult (1998:43) considered the concept of capacity to innovate, which they defined as "the ability of the organization to adopt or to implement new ideas, processes, or products successfully", and found that the innovativeness of a group's culture positively influences the capacity to innovate. It is therefore possible that innovativeness affects product innovation through the capacity to innovate. It also seems relevant to consider the interplay between competitive strength and capacity to innovate, as Hurley and Hult (1998:45) contend that firms with "greater capacity to innovate will be more successful in responding to their environments and developing new capabilities that lead to competitive advantage and superior performance."
Technological turbulence exerts a positive main effect on product innovation, and this was unexpected. Notwithstanding, this result accords with Narver's and Slater's (1990) contention that technological changes provide more opportunities for creating value for buyers.
Moderating effects
We now discuss how the effects of each of the three market orientation components are affected by the moderator variables. The results indicate that the effects of customer orientation are moderated by a firm's innovativeness. In particular, Fig. 2a indicates that customer orientation on its own may not necessarily promote more innovative products. For this to happen, firms must also be innovative. In these circumstances, it seems that firms are more likely to translate into very innovative products, the information they obtain about customers' needs. When risk-taking and thinking outside the box are not characteristics of an organization, firms are less likely to accept the risks of betting on innovative concepts.
Furthermore, the results (see Fig. 2b ) indicate that the positive impact of customer orientation on new-to-the-world product innovation is contingent upon a high level of competitive intensity. In these circumstances it becomes more important for new-to-the-world product innovation efforts to be guided by customers' needs, so that the company does not lose customers to competitors with more customer-oriented offers. When competitive intensity is low, however, a customer orientation is not that important and this opens the way for innovations to come from technical research staff and sometimes even from outside the industry (Kohli & Jaworski, 1990) , lessening the link between customer orientation and new-to-the-world product innovation.
The effects of competitor orientation are moderated by firm innovativeness and competitive strength. Somewhat surprisingly, Fig. 2c indicates that the positive relationship between competitor orientation and new-to-the-world product innovation only holds when firm innovativeness is low. In these circumstances, it is possible that firms may wait to see the technologies or product trends that begin to consolidate and then take the appropriate steps to capitalize on others' developments and launching costs. Fig. 2c also indicates that for higher levels of innovativeness, increases in the level of competitor orientation decrease the launch of innovative products. It is possible that innovativeness, which promotes breakthrough ideas, together with strong competitor knowledge, may originate the identification of contradictory new product development paths, causing the company to become uncertain about the way to proceed, and this may mitigate the development of new-to-the-world products. Finally, and according to Fig. 2d , the positive implications of competitor knowledge seem to materialize particularly for highly competitive organizations, which are probably more experienced at using competitor information to their advantage.
The results also indicate that the effects of coordination are contingent upon other variables. In Fig. 2e we observe that when competitive strength is high, the relationship between interfunctional coordination and new-to-the-world product innovation becomes negative. This finding can probably be attributed to the fact that the development and maintenance of competitive strength resides in the implementation of some bold decisions, and this may collide with coordination across the board, ending up damaging the probability of a firm being first to market with innovative products. A contemporary example of this potential side effect of coordination relates to the announcement by Sony's recently-elected CEO, Howard Stringer, that the company's new strategy did not consider American-style business rationalization to be possible in the 'consensus world' of Japan, leading the firm's stock to an immediate 6% fall (Anonymous, 2005) . The positive effects of coordination emerge when firms have a low degree of competitive strength. In such circumstances, it is possible that these organizations use their collective knowledge to produce some breakthrough products. Fig. 2f further indicates that when competitive intensity is high, increases in coordination are detrimental to the development of new-to-the-world products. As with competitive strength, it is likely that competitive environments require fast and bold decisions, and the consensus style associated with coordination may preclude this, delaying the development of products and reducing the likelihood of being first to market. When competitive intensity is low, firms are less likely to become overtaken by competitors' product moves, and this enables coordination to exert its positive effects on new-to-theworld product innovation.
Finally, several hypotheses concerning moderating effects did not receive support. The sample size is not that large, and this may have had the effect of revealing only the strongest influences. With regard to the moderating effects of the environment, other research (e.g., Gatignon & Xuereb, 1997; Li & Calantone, 1998) has also observed a mixed pattern of findings. Such a pattern can possibly be explained by industry differences in the flow of new product launches and also in terms of sensitivity to environmental conditions. In a meta-analytic study, Kirca, Jayachandran, and Bearden (2005) also did not find evidence for the moderating role of several environmental moderators on the relationship between market orientation and firm performance.
In summary, this study contributes to the literature in different ways. Firstly, it enriches the product development literature by shedding light on the determinants of a firm's overall new-to-the-world product innovation, which has scarcely been considered in extant research. Secondly, it clarifies the debate over how the market orientation components affect the development of innovative products. Our study highlights that these effects are moderated by firm innovativeness and competitive strength, the effects of which have been neglected in previous research, and also by environmental forces. The moderating effects we have thus considered may, at least in part, clarify some contradictory findings in the literature, as they indicate that the effects of the market orientation components are contingent upon the influence of other variables, some of which had not previously been explored.
Managerial implications
Our study provides some guidelines for managers involved in new product development. First of all, the results associated with the conditional effects of customer and competitor orientation indicate that the commitment to, and implementation of, the activities associated with the collection and dissemination of customer and competitor information, seem to enable the organization to better explore market trends through the development of new-to-the-world products. Consequently, the results provide some support to viewing market sensing as a distinctive capability (Day, 1994) that should be properly considered by managers. However, the consequences associated with this market information may not apply equally to all companies, as discussed below.
The findings pertaining to interfunctional coordination should be considered with caution, as the positive effects of integration, particularly between R&D and marketing, are well documented in the literature. Therefore, it would be inappropriate to discard the role of integration. Thus, managers should closely analyze the integration mechanisms, the number of units involved in new product development, and also the negative effects that can be associated with attempts to coordinate, and that include conflicts and compromises.
Our results also indicate that managers should build a market orientation along with an organizational culture that values innovation. Although firm innovativeness may not contribute directly to the introduction of new products, it helps in creating an internal environment that fosters the exploration of customer information in more novel ways. However, managers must consider that when innovativeness is high, being too competitor-focused may eventually create uncertainties concerning the research directions to follow, and managers must safeguard against these outcomes.
Managers should also be aware that as the level of competitive strength increases, firms are more likely to benefit from the competitor intelligence they gather, increasing the development and launching of truly innovative products. However, competitive strength seems to mitigate the positive and reinforce the negative effects of interfunctional coordination. Thus, organizations must be aware of these negative side effects and, possibly, strive to maintain their ability to take the bold product decisions that are required to sustain their competitive strength in the long term.
Finally, managers must consider that the pay-offs associated with market orientation are influenced by the environment, and this appreciation can be useful in calibrating resource allocation. In particular, it seems that the rewards of customer orientation increase with the level of competitive intensity. Consequently, managers should divert more of their attention and resources to the analysis of customer needs in environments marked by fierce competition. Furthermore, our results suggest that the positive effects of coordination are attenuated while the negative effects are strengthened in competitive environments, and this suggests that managers should possibly relinquish some coordination in these environments.
Conclusions and directions for future research
This study suffers from a number of shortcomings that must be considered and possibly addressed in future research. The sample is composed of a diverse number of industries. This approach promotes the generalization of results. However, it has been found that sometimes the results are industry-sensitive. Consequently, it would be interesting to investigate whether the findings in this study are replicated in specific industries. We also did not test the relationship between firm performance and overall new-to-the-world product innovation. This would have provided further evidence on the importance of our dependent variable. In addition, some of the variables in our study have an average variance extracted below 0.50, and this may have affected the capacity to detect significant relationships. The sample size also is not that large, particularly considering the number of variables in the study, and this adversely affects the power to detect significant relationships. Consequently, this may be an additional explanation for not finding significant effects for some of the predictors.
Building a market orientation is considered a long-term endeavor that does not necessarily produce immediate pay-offs. This implies the suitability of a longitudinal study. However, the findings in our study are obtained from cross-sectional data. We also rested on Narver's and Slater's (1990) conceptualization of market orientation, but other conceptualizations have been developed (e.g., Deshpandé et al., 1993; Kohli & Jaworski, 1990) . Consequently, future research may investigate the effects of different operationalizations of market orientation on new product development.
The literature reveals conflicting results involving the different components of market orientation. Kohli and Jaworski (1990:16) suggest that simply implementing market-oriented activities does not necessarily ensure the quality of those activities. It is thus urgent to consider whether the quality of the market-oriented activities is interfering in the relationship between market orientation, new product development, and organizational performance. This research would be well positioned to make a significant contribution to theory. It is also possible that other variables moderate, and even mediate, the relationship between market orientation and product innovation, and this deserves consideration. Technological orientation, defined as the "ability and will to acquire a substantial technological background and use it in the development of new products" (Gatignon & Xuereb, 1997: 78) has the potential to moderate the effects of the market orientation components on the development of highly innovative products. It seems plausible as well to envisage the moderating or mediating effect of the quality of market-oriented activities on the relationship between market orientation and product innovation.
This study did not find a significant link between innovativeness, competitive strength and new-to-the-world product innovation. In line with the previous discussion, future research should address the interplay of these variables with technological orientation to affect product innovation. Furthermore, innovativeness has been considered either a consequence of market orientation (e.g., Hult et al., 2004) , or an orientation that may co-exist alongside market orientation (e.g., Hult & Ketchen, 2001) , and this seems to be an issue deserving future clarification.
Research in this area can also further explore the role of coordination in new product development. The literature is plagued with contradictory findings concerning the effects of interfunctional coordination. We therefore believe that it is relevant to research whether it is firm-wise coordination or solely the integration of marketing and R&D that matters most for the development of new products. Related to this issue, is the analysis of the consequences, namely in terms of degree of innovation, entry timing, and the planning of activities, associated with an increase in the number of departments involved in the coordination of new product development. We speculate that an increase in the number of departments involved will produce mixed consequences. Furthermore, coordination has been associated with some drawbacks, namely conflicts of interest between different departments and compromising solutions, and these can possibly explain some of the conflicting results in the literature. Consequently, investigating the extent to which these drawbacks take place can have significant pay-offs. ⁎ This item was eliminated during confirmatory factor analysis.
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